by immunoblotting of the proteins present in such lesions with MAb P1D9.
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Dermal malignant melanoma in a horse with multifocal pancytokeratin expression
Janet C. Patterson-Kane, Pamela E. Ginn
Abstract. The current report describes a malignant melanoma in the dermis of a 13-year-old bay Thoroughbred mare. Microscopic examination revealed that tumor cells were arranged in cords and packets within an abundant collagenous stroma containing scattered myxomatous foci. Tumor cells stained positively for S-100, neuron-specific enolase, and vimentin and some contained melanin granules. Some clusters of tumor cells were also positive for pancytokeratin. Expression of epithelial cell markers has been described in small numbers of human melanomas but has not been reported previously in equine melanomas.
Melanomas represent 6-15% of reported cutaneous tumors in horses. 6 An incidence of at least 80% has been reported in aged gray horses, with a predilection for the perineal and tail regions. 5, 6 It has been estimated that up to 66% of melanocytic tumors in horses eventually progress to malignancy; however, some show malignant behavior from the outset. The current report describes a poorly pigmented malignant melanoma in the dermis of a horse, in which tumor cells were arranged within unusually abundant stromal tissue. The tumor cells reacted to common immunohistochemical markers for melanocytes, and some cells were also positive for pancytokeratin.
A dermal mass was surgically excised from the skin of the back of a 13-year-old bay Thoroughbred mare. The mass was submitted in 10% neutral buffered formalin to the Livestock Disease Diagnostic Center, Department of Veterinary Science, University of Kentucky, Lexington, Kentucky. The tissue was routinely processed and embedded in paraffin wax. Five-micron sections were stained with hematoxylin and eosin (HE), Fontana stain, or alcian blue. Subsequently, further sections were stained with antibodies to vimentin, neuron-specific enolase (NSE), S-100, and pancytokeratin a using an automated avidin-biotin-immunoperoxidase method. a The antipancytokeratin antibody used was a cocktail of mouse monoclonal antibodies that recognizes most of the acidic and all the basic cytokeratins. Positive and negative control tissues were of equine origin. A representative portion of the mass was removed from a paraffin block and re-embedded in plastic for electron microscopy. Ultrathin sections were postfixed in 2% osmium tetroxide, prepared, and examined ultrastructurally with a transmission electron microscope. b Histologically, the deep dermis was expanded by a poorly demarcated, infiltrative, 2.5-cm-diameter neoplastic mass. Tumor cells were arranged in thin, irregular cords and poorly defined packets, which were supported by an abundant fibrous stroma (Fig. 1) . In some small-to moderately sized foci, the stroma was expanded by myxomatous material. The tumor cells were round with a small amount of pale-staining, eosinophilic cytoplasm with poorly defined margins.
Moderate numbers of tumor cells contained small amounts of brown, granular, Fontana-positive pigment (melanin). Ultrastructural examination of tumor cells confirmed the presence of cytoplasmic melanosomes (Fig. 2) . Nuclei were central and ovoid with finely granular chromatin and 1 to several small, central, deeply eosinophilic nucleoli. There was moderate anisokaryosis with a few large or giant nuclei and small numbers of scattered mitotic figures. Tumor cells extended close to the dermal-epidermal junction in some fields and up to surgical margins.
There was diffuse, positive staining of the cyto-plasm of tumor cells for vimentin, NSE, and S-100. Some small-to moderately sized clusters of tumor cells and a few scattered individual cells additionally stained positively for pancytokeratin ( Fig. 3 ). Melanocytic tumors are well known to occur with high frequency in the skin of older gray horses, which may be related to perturbations of melanin metabolism. Failure of transfer of melanin from dermal melanocytes to follicular cells may stimulate hyperplastic changes in those cells and eventual neoplastic trans-formation. 5 The mechanisms of melanoma development in nongray horses are not known; however, increasing environmental levels of ultraviolet radiation may play a role in the increased incidence in horses, as appears to be the case in humans. 2 Most commonly, cutaneous melanomas in horses grow slowly for up to 20 years without metastasis. Smaller numbers grow slowly for years and then undergo malignant transformation, whereas others show rapid growth and malignancy from the onset. 8 Malignant melanomas can metastasize widely in horses. 9 It has been stated that melanomas in nongray horses tend to be more aggressive, 4 and this appears to specifically apply to older animals. 9 Tumor cells in this case did extend to surgical margins; unfortunately, it was not possible to obtain clinical follow-up information.
Tumor cells in this case had an unusual arrangement due to the large amounts of stromal fibrous tissue. Myxomatous stromal changes were similar to those previously observed in some malignant melanomas in humans. 3 Because of the considerable morphologic variability shown by malignant melanomas, immunohistochemistry can be important in diagnosis. Melanocytic neoplasms typically express vimentin, NSE, and S-100. 11 Small numbers of primary and metastatic malignant melanomas in humans have also stained positively for epithelial markers including cytokeratin and carcinoembryonic antigen. 1 Expression tends to be focal as in this case and usually involves less than 10% of the tumor cells. 1, 11 There have been no reports of positive cytokeratin staining in equine, canine, or feline melanomas. 7, 10 This is the first report of expression of cytokeratin by equine malignant melanoma cells. Recent studies demonstrating reactivity of some melanoma cells for epithelial cell markers indicate an unexpected complexity of intermediate filaments in this tumor type in humans, and this may apply to some domestic animal species also.
